Many medical clinics these days have to handle more and more patients with fewer staff. Unfortunately, this development increases waiting time as well as more pressure on the staff. In this paper, we provide 3 different prototypes of a novel appointment assistant system, which makes it easier for the staff to handle more patients and undertake tasks through automation are discussed. The new system would support primarily the nurses to help them organize their work efficiently and more clearly structured than before to save their time and alleviate their pressure. It will also lead to more satisfied patients, because the whole procedure would be less time consuming and they would get a faster response for an appointment than before.
Introduction
The system [1, 2] will be used in a medical clinic, which employs more than one doctor. Moreover, let us assume that this clinic has only one front desk and a few nurses who would have to handle all the incoming calls and people who ask for an appointment. In the past the task to make an appointment was as followed: The patient walked in or called and asked for an appointment for Doctor X. The nurse looked for the right analogue calendar and asked the patient, if there were any preferences relating to the day or time. Both went through the calendar to find a free appointment slot. After finding a doable day and time combination, the name and patient number was listed in the calendar. If the patient did not know his/her number, the nurse had to find the patient's file where all information was recorded. Later on, the nurses had to copy the appointments into the doctor's calendar to make sure that he always knows the patient's health record before hand.
The day before the actual appointment, the nurses would go over the calendar and call every person who has an appointment on the next day. Additionally they had to remind new patients that they have to come minimum half an hour earlier to fill up all the required forms. The appointment day included collecting required information from new patients and updating the data of the other patients. Furthermore, the nurses had to sort the health record and had to hand them over to the doctor, when it was needed.
The new system would support primarily the nurses. It would help them organize their work efficiently and more clearly structured than before to save their time and alleviate their pressure. Furthermore, the system will also support the work of the doctor, because he has at any time the overview of the appointments and all the electronic health records of the upcoming patients right away.
Discussion

Expected types of users
The primary user of this system would be a nurse [3] . Their age range would be between 19 and 65 and they are mostly females. The various duties of a nurse do not require any IT experience, but their educational background is generally good. This gives us the possibility to introduce a totally new system which is selfexplanatory. Nevertheless, training on the new system would be necessary, but could be as short as possible to make the work interruption very small [4] . The nurses will be generally highly motivated to use the system because it saves their time and makes their work more comfortable, but for example older nurses might be skeptical about computer systems and do not trust them and therefore need more support than the others to feel comfortable.
The secondary users of this system would be the doctors [5] . They have mostly little computer experiences and hence the interface has to be as easy as possible in order to avoid the high workload in organizing training for them. The doctors are also highly motivated to use this system since it makes it easier to overview the appointments and also gives them the possibility of creating an appointment themselves when they want to do it. The tasks of a nurse at the front desk till now were: The tasks of a doctor in relation to the appointments till now were:
• Should be always aware of all the changes in his calendar, because of the updates every day/hour • Has to wait for the health records of the patient The environment at the front desk is:
• Busy with many people coming and going, many people calling and people constantly pressurizing the nurses to get their appointments done as quickly as possible.
• Dark and noisy with some children crying because they are ill.
• Stressful especially in prime times like winter.
• Sleep deprived especially the doctors.
What the system will be used for
The system would show the calendar of a specified doctor. The nurse could choose between the view of a week and a month and the system would show her the calendar whereby free time slots, reserved and not available slots are in different colors to make it easier to find time for new appointments and create them. Furthermore, the system enables the user to send a message or email one day before the actual appointment day to remind the patient. Searching for patients and its information and to edit them will also be possible. Nowadays a new patient has to fill out lots of forms and therefore has to come at least an hour early. Our system instead will be sending the forms directly to the patient when an appointment with a new patient is created. On the other side, the doctor can click on the name of the patient in his calendar and can get the whole health record of a particular patient.
System constraints
The constraints we have to deal with are based on the limited budget of the clinic, which limits the features that can be implemented. Another important constraint is the legal restriction of medical confidentiality. Therefore, the interaction with other clinics via Internet will be under high regulations, because transfer of secret data needs high system security standards. They are very expensive and so the chosen medical clinic decided to run the system only in their clinic.
Concrete task example of the new appointment system
Show calendar of doctors to make an appointment
Assume that a patient is calling or walking into the clinic. He asks the nurse at the front desk for an appointment with doctor A. The nurse goes to the main screen and chooses doctor A. The nurse asks the patient when he wants to have the appointment: next week or in two week etc. She chooses the time range week and clicks on the week the patient is talking about. The system shows very quickly the free slots for new appointments and she offers them to the patient.
Add new appointments in free slots
After the patient chooses one of the dates, the nurse creates a new appointment on that date. She inserts the name and the patient number and asks how the patient wants to be reminded, via message or via email, and updates the necessary data. In case the patient does not know his/her patient number, there is a search field, which would be explained later in this paper. If it is a new patient, there is an option for that and the nurse will only insert the name, the email address and the main symptoms. Later on the system will automatically send a form to the patient, which the patient has to fill it out and send it back. This will save much time for the patient, because he does not have to come earlier for the next appointment. The involved active users here are the nurses and the passive user is the patient because he only has to fill out the form and click on 'send back'. This task of 'making an appointment' is the most important task in the whole system.
Search for patient for updating the information
As pointed out before, it is sometimes necessary to search for a patient's information, for example when he forgot its patient number or due to changes in the personal data. The nurse can insert the name of the patient and birthday to find the patient and other information. On the detail page there is also the option to edit the information. The nurses could use this often to remind the patient number.
Send message or email one day before the appointment
During the creation of the new appointment the nurse would ask the patient how he wants to be reminded, by message or email. This question is asked, because one day before the appointment the system will automatically send, according to the choice, a message or email to remind the patient of the appointment in time and place. This function is initiated by the nurse and will be takes place at every appointment.
Doctor can click on the patient and gets the health record from the patient
The calendar of the doctor and the front desk will be regularly synchronized. After making an appointment at the front desk, the doctor can see the appointment and the name of patient are listed in the clinic slot. When he clicks on a name, the health record of the patient will open and the doctor can read it and/or edit it.
Results
We have developed 3 different prototypes for this system and in this section we compare them by graphically highlighting each one of them.
Prototype: 1
This prototype is very structured with for example the sidebar, where the search is placed and the top line which gives always the actual day and time. It grouped the names of the doctor under headlines and the calendar is big and clearly laid out. The search at the side always gives you the possibility to look for certain information. One negative point is that the calendar cannot show a fraction of a week. Most of the time, people will ask for a certain week not for a certain time, therefore this layout is a good choice. The rest of the screens are also very structured and self explanatory. This system is mainly used by nurses with less IT experiences and I think this kind of layout will be easy to understand and easy to handle.
Prototype: 2
The main page of the next prototype is similar to a folder system on a computer. You click on dentist and the next column show you all dentists and when you chose one of them you come to a totally different side. That is the main problem with this prototype, when you click somewhere you always get a new page.
Also that the search is on a special screen always is not as intuitive as the first one. The 'make an appointment page' is well structured and you can easily see what you have to do in which case, but you can also see that this side has too many redundant fields, which can be confusing for people who have not so much experiences with computers.
Prototype: 3
The last one has a website approach. On the left side you have your menu and you chose what you want, for example you can choose a particular dentist. The main screen will follow with a similar structure and in the end you see some information about the doctor and its calendar on the right column. The focus of this system is on the appointment system and therefore on the good usability of the calendar. In this prototype, the kind of structure is intuitive, because most people know how to use such a menu, but the calendar is too small and too compressed. The good thing is that you can always see where you are and you can never get lost. The problem of this is that all graphics are too small and too squeezed.
Conclusion
The best prototype of these three is the first one, because it is the most structured and is less confusing than the other ones. In order to justify this, let us assume the following task-centered walkthrough for prototype 1. If an already known patient came to the front desk and wanted to have an appointment for doctor A in the coming week, the nurse could click on doctor A to arrive at the calendar page. She could choose the next week and could book the appointment slot of patient's choice. In the 'make an appointment' window, the nurse could fill out all the required information together with him. Unfortunately, if the patient forgot his patient number, the nurse could still fill out the rest of the fields by clicking on 'search' and getting the results side with his information, including the patient number. After she copied this number, she could go back and finish the appointment creation. If the patient decided that he liked to be reminded via email one day before the appointment, he could get an email with all necessary information. On the day of the appointment, doctor A could go to his calendar and click on the patient to get his full health record.
